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(54) SURFACE INSPECTION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface 
inspection apparatus by which an inspection of high 
accuracy can be performed stably without being 
influenced by the film kind and the film thickness on the 
surface of a substrate. 

SOLUTION: In the surface inspection apparatus, the 
surface of the substrate 5 is irradiated with a laser beam 
2, scattering reflected light due to the laser beam is 
detected, and a foreign substance is detected. The 
inspection apparatus is provided with an irradiation 
optical system 7 whose light source part 12 comprises a -jg 
plurality of light emitting sources and by which the 
surface of the substrate is irradiated with laser beams 
2a, 2b from the respective light emitting sources in a 
state that reflection characteristics on the surface of 
the substrate are different. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Surface-analysis equipment characterized by providing the exposure optical system 
which irradiates a laser beam on a substrate front face, and the light source section has two or 
more sources of luminescence, and irradiates the laser beam from each source of luminescence 
in the surface-analysis equipment which detects the dispersion reflected light of this laser beam, 
and detects a foreign matter in the condition that the reflection properties on the front face of a 
substrate differ on a substrate front face. 

[Claim 2] Surface-analysis equipment of claim 1 which emits light on the wavelength from which 
at least one of said two or more of the sources of luminescence differs. 

[Claim 3] Surface-analysis equipment of claim 1 which prepared the polarization member which 
changes the polarization condition of at least one laser beam of two or more of said sources of 
luminescence. 

[Claim 4] Surface-analysis equipment of claim 1 which has the optical member which it is 
prepared [ member ] corresponding to each source of luminescence, and carries out incidence of 
the laser beam from this source of luminescence to said image formation lens while said 
exposure optical system has one image formation lens. 

[Claim 5] Surface-analysis equipment of either claim 1 - claim 3 with which said source of 
luminescence was arranged in the shape of a matrix. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface-analysis equipment which inspects 
detailed blemishes, such as a foreign matter with the detailed front face of substrates, such as a 
semiconductor wafer, or a crystal defect. 
[0002] 

[Description of the Prior Art] Surface-analysis equipment irradiates a laser beam on a substrate 
front face, detects the dispersion reflected light produced by the foreign matter and the blemish, 
and performs detection of a foreign matter and a blemish. In addition, as a source of 
luminescence in surface-analysis equipment, although gas laser (helium, Ar, etc.) etc. has 
generally been used, recently, the laser diode (LD) is used from ease [ handling ] f insurance, and 
the reason of long lasting **. 

[0003] Drawing J [ 1 shows the conventional exposure optical system for which the laser diode 
was used as a source of luminescence. 

[0004] With a collimate lens 3, the laser beam 2 emitted from the source 1 of luminescence is 
made into the parallel flux of light, and it is irradiated so that it may condense with the image 
formation lens 4 on the front face (point of the condensing location f with said image formation 
lens 4) of the substrates 5, such as a wafer. Moreover, incidence of said laser beam 2 is carried 
out at an angle of theta to said substrate 5. the location from which the dispersion reflected light 
detector (not shown) separated from the reflected light shaft of said laser beam 2. for example, 
space, — receiving — abbreviation — the dispersion reflected light is detected from a 
perpendicular direction. 

[0005] The wavelength and reinforcement of a laser beam 2 to which detection sensitivity and 
detection precision irradiate a substrate front face are related. Detection sensitivity can be 
improved by shortening wavelength or raising reinforcement. Moreover, detection precision can 
be improved by extending the exposure range, where reinforcement is maintained at 
homogeneity, with detection sensitivity maintained. 

[0006] In recent years, improvement in much more detection sensitivity and detection precision 
is required of surface-analysis equipment, for example, surface-analysis equipment is required to 
perform the still more detailed foreign matter on the front face of a wafer, and detection of a 
blemish in connection with the densification of a semiconductor device. 
[0007] Although detection of a foreign matter and a blemish is performed to the above- 
mentioned appearance based on detection of the dispersion reflected light with surface-analysis 
equipment, the dispersion reflected light changes with the description on the front face of a 
substrate, i.e.. a membrane type, and thickness delicately. For example, in the case of the silicon 
oxide (Si02) formed in the silicon wafer front face, it turns out that a reflection factor changes 
according to thickness, and change of a reflection factor is periodically changed by thickness, 
and. as for change of a reflection factor, it also turns out that it changes also with wavelength. 
[0008] Drawing 1 2 shows the reflection factor fluctuation curve corresponding to thickness in 
case silicon oxide (Si02) is formed in the substrate front face about three waves of laser beams 
(488nm. 680nm. 780nm). 
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[0009] The detection sensitivity of a foreign matter and a blemish has a reflection factor on the 
front face of a substrate, and abbreviation correlation, a reflection factor falls, and if the quantity 
of light of the dispersion reflected light decreases, detection precision will fall. Therefore, in 
order to have maintained a predetermined detection precision to stability, the wavelength of a 
laser beam irradiated corresponding to a membrane type and thickness needed to be chosen. 
[0010] 

[Problem(s) to be Solved by the Invention] It is necessary to set up the wavelength of the laser 
beam according to a membrane type and thickness with the above-mentioned conventional 
surface-analysis equipment, and workability is bad. Furthermore, about thickness, it may not 
have been completely [ all over a substrate ] uniform, the reflection factor might be changed by 
the part on the front face of a substrate, and detection precision may have been changed with 
fluctuation of a reflection factor. 

[001 1] This invention offers the surface-analysis equipment which enables stable highly precise 
inspection which is not influenced by the membrane type on the front face of a substrate, and 
thickness in view of this actual condition. 
[0012] 

[Means for Solving the Problem] In the surface-analysis equipment which this invention 
irradiates a laser beam on a substrate front face, detects the dispersion reflected light of this 
laser beam, and detects a foreign matter The light source section has two or more sources of 
luminescence. The laser beam from each source of luminescence on a substrate front face The 
surface-analysis equipment possessing the exposure optical system irradiated in the condition 
that the reflection properties on the front face of a substrate differ is started. Moreover, the 
surface-analysis equipment which emits light on the wavelength from which at least one of said 
two or more of the sources of luminescence differs is started. Moreover, the surface-analysis 
equipment which prepared the polarization member which changes the polarization condition of 
at least one laser beam of two or more of said sources of luminescence is started. Moreover, 
while said exposure optical system has one image formation lens, the surface-analysis equipment 
which has the optical member which it is prepared [ member ] corresponding to each source of 
luminescence, and carries out incidence of the laser beam from this source of luminescence to 
said image formation lens is started, and the surface-analysis equipment with which said source 
of luminescence was arranged in the shape of a matrix further again is started. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. 

[0014] Drawing 1 explains the outline of surface-analysis equipment. 

[0015] Five are a substrate which are inspected objects, such as a wafer, among drawing, and 
surface-analysis equipment mainly consists of the scan drive section 6, exposure optical system 
7, and a detection system 8. 

[0016] Moreover, said scan drive section 6 possesses the substrate attaching part 9 holding said 
substrate 5, this substrate attaching part 9 is supported by the rotation mechanical component 
10 pivotable, and straight-line migration of this rotation mechanical component 10 is carried out 
by the straight-line drive section 1 1 radial [ parallel to the surface of revolution of said substrate 
5]. 

[0017] Said exposure optical system 7 consists of lens group 15 grades which make the front 
face of said substrate 5 condense the deviation optical members 1 3 and 1 4, such as a mirror 
which turns the laser beam 2 from the light source section 1 2 and this light source section 1 2 
which emits the laser beam 2 which is inspection light on said substrate 5, and said laser beam 2. 
Said detection system 8 possesses the light-receiving detectors 16 and 17 which have the 
detection optical axis which intersects the optical axis of the laser beam 2 irradiated by said 
substrate 5 front face. 

[0018] The surface analysis of said substrate 5 is in the condition which said substrate 5 rotated 
by said rotation mechanical component 10, from said exposure optical system 7, said laser beam 
2 is irradiated by the front face of said substrate 5, and said rotation mechanical component 10 
is further moved to radial by said straight-line drive section 1 1. 
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[0019] **(ing) and carrying out a step feed in a necessary pitch for every one revolution of said 
substrate 5 — or while the irradiating point of said laser beam 2 draws the locus of a concentric 
circle or a spiral circle by carrying out continuation delivery of said rotation mechanical 
component 10 at a predetermined rate, it will move from the core of said substrate 5 to a rim, 
and the whole surface of this substrate 5 will be scanned by said laser beam 2. 
[0020] In the process in which this laser beam 2 scans the front face of said substrate 5, if there 
are a foreign matter and a blemish, said laser beam 2 will carry out scatter reflection. This 
dispersion reflected light is detected by the light-receiving detectors 16 and 17 of said detection 
system 8 arranged at the position, it is carrying out signal processing by the data-processing 
section which does not illustrate the signal from these light-receiving detectors 1 6 and 1 7, and a 
foreign matter and a blemish are detected. 

[0021] Drawin g 2 shows the outline of the exposure optical system 7 of the surface-analysis 
equipment of this invention, and the deviation optical member 13 and 14 grades are omitting 
among drawing. 

[0022] Said light source section 12 is the wavelength lambda 1 from which it has 2 sets of 
sources 1a and lb of luminescence, and these sources 1a and 1b of luminescence differ a 
luminescence condition according to an individual while they are controllable, and lambda 2. 
Laser beam 2a and 2b are emitted. 

[0023] Laser beam 2a from said sources 1a and 1b of luminescence and 2b are made into the 
parallel flux of light with collimate lenses 3a and 3b according to an individual, respectively, and 
are condensed by the front face of said substrate 5 with one image formation lens 4. Moreover, 
the optical axis of said collimate lenses 3a and 3b and image formation lens 4 has become 
parallel, respectively, and laser beam 2a emitted from said source of luminescence 1a and source 
of luminescence 1b and 2b are condensed by the point 18 irradiating [ same ] with said image 
formation lens 4. 

[0024] Convergent radiotherapy of laser beam 2a from which the wavelength from said source of 
luminescence la and source of luminescence 1b differs, and the 2b is carried out to the point 18 
irradiating [ same ] with said image formation lens 4. 

[0025] When a laser beam said source of luminescence 1a and source of luminescence lb 
independent is irradiated by said irradiating point 18, For example, it is wavelength lambda 1 
independently from said source of luminescence la. The reflection factor of the dispersion 
reflected light when laser beam 2a is irradiated by said irradiating point 18 is periodically changed 
to change of thickness like one predetermined wave in drawing 1 2 , when [ which was mentioned 
above ] a membrane type is silicon oxide (Si02) like. Moreover, although not illustrated, it is the 
wavelength lambda 2 from said source of luminescence 1b. When laser beam 2b is independently 
irradiated by said irradiating point 18, corresponding to change of thickness, it changes 
periodically with a different phase from the case of said source of luminescence 1a like the line 
by which the wavelength in drawing 12 differs. 

[0026] Next, the synthetic reflection factor [ as opposed to / since a phase shifts like / change 
of thickness ] the reflection factor at the time of irradiating coincidence indicated said source of 
luminescence 1a, said laser beam 2a from source of luminescence 1b, and 2b to be by drawing 
12 becomes each laser beam 2a and the thing which compounded the reflection factor of 2b. 
That is, the part of an abbreviation even next door and a reflection factor fluctuation curve of 
the peak of a reflection factor serves as a trapezoid configuration by the reflection factor of this 
laser beam 2a and 2b being compounded. 

[0027] Two sorts of these wavelength lambda 1, and lambda 2 Since the collapse part of the 
reflection factor in two predetermined waves in drawing 12 can be lessened by irradiating laser 
beam 2a and 2b at coincidence at the point 18 irradiating [ same ]. even when thickness is 
changed, the dispersion reflected light based on a foreign matter and a blemish is stabilized, and 
detection precision is stabilized and does not change. 

[0028] In addition, the laser beam of three or more sorts of wavelength is mixed, and you may 
make it irradiate the point irradiating [ same ]. In this case, if the fluctuation curve of a reflection 
factor becomes what compounded the reflection factor of each laser beam, and chooses 
wavelength from which the phase of the reflection factor fluctuation curve of each laser beam 
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shifts an amount every suitably and exposure light reinforcement is adjusted, the amount of [ of 
the peak of a reflection factor fluctuation curve ] flat part will become still larger, and it will be 
further stabilized to fluctuation of thickness. 

[0029] An example of the exposure optical system which mixes the laser beam of three or more 
sorts of wavelength is shown in drawing 5 . 

[0030] Drawing 5 shows the gestalt of the 2nd operation and is much source of luminescence la 
at the gestalt of this 2nd operation. — The case where 1n is used is shown, this source 1 of 
luminescence — the laser beam 2 of wavelength which is different from a — 1n, respectively — 
a — 2n is emitted. 

[0031] said each source 1 of luminescence — a — In — linear — arranging — this each source 1 
of luminescence — a — In — receiving — respectively — a collimate lens 3 — a — 3n — 
preparing — this collimate lens 3 — a — 3n — minding — a laser beam 2 — a — 2n carries out 
incidence to one image formation lens 4 — having — making — said collimate lens 3 — an a — 
3n optical axis is used as the optical axis of said image formation lens 4 at parallel. 
[0032] all the laser beams 2 from which wavelength differs with the gestalt of this operation — 
a — 2n condenses to one point of the irradiating point 18 — having — each laser beam 2 — the 
reflection factor of a — 2n is compounded, and the reflection factor fluctuation curve which 
carried out the flat trapezoid configuration is obtained. 

[0033] Although the gestalt of the above-mentioned implementation explained changing a 
reflection factor to thickness because wavelength differs, if the include angle theta which carries 
out incidence to the substrate 5 of a laser beam 2 becomes large as drawjng 2 shows, it turns 
out that the polarization condition of said laser beam 2 influences a reflection factor. 
[0034] The gestalt of the 3rd operation is explained in drawing 6 . 

[0035] Draw ing 6 gives a same sign to a thing equivalent to what showed the outline of the 
exposure optical system 7 of the gestalt of the 3rd operation, and was shown in drawing and 
drawing 2 , and the detail of explanation is omitted. 

[0036] The sources 1a and 1b of luminescence have become controllable about the 
luminescence condition according to the individual, laser beam 2a from these sources 1a and 1b 
of luminescence and 2b are made into the parallel flux of light with collimate lenses 3a and 3b 
according to an individual, respectively, and convergent radiotherapy is carried out to the front 
face of a substrate 5 with one image formation lens 4. Moreover, the optical axis of said 
collimate lenses 3a and 3b and image formation lens 4 has become parallel, respectively, and 
laser beam 2a emitted from said source of luminescence 1a and source of luminescence 1b and 
2b are condensed by the point 18 irradiating [ same ] with said image formation lens 4. 
[0037] Polarization member 19a and polarization member 19b are prepared possible [ insertion 
and detachment ] to each optical axis of said laser beam 2a and 2b. in addition, the wavelength 
of laser beam 2a emitted from said sources 1a and lb of luminescence and 2b is the same — or 
although you may differ, the following is explained as the same. Moreover, let the incident angle 
theta of the laser beam 2 to said substrate 5 be the include angle by which the polarization 
condition of said laser beam 2 is reflected in a reflection factor. 

[0038] In addition, as a polarization member, a polarizing plate, 1 / 2lambda plate, 1 / 4lambda 
plate, a depolarization plate (polarization is considered as random polarization), etc. are 
mentioned. 

[0039] In drawin g 6 , if said polarization member 19a is inserted only to the optical axis of said 
laser beam 2a, the polarization condition of said laser beam 2a and laser beam 2b will change. 
For this reason, a difference arises on the reflection factor fluctuation curve to fluctuation of 
thickness in this laser beam 2a and laser beam 2b like drawing 3 , but this laser beam 2a and the 
synthetic reflection factor fluctuation curve of 2b become even [ peak value ], while thickness is 
0.6 micrometers - 0.7 micrometers, as drawing 4 shows. 

[0040] Even when it ** and thickness is changed also in the gestalt of the 3rd operation, the 
dispersion reflected light based on a foreign matter and a blemish is stabilized, and detection 
precision is stabilized and does not change. 

[0041] In addition, by choosing a polarizing plate, 1 / 2lambda plate, 1 / 4lambda plate, and a 
depolarization plate, the polarization condition of a laser beam can be changed and a reflection 
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factor fluctuation curve also changes. Therefore, it becomes possible by choosing suitably the 
polarization members 19a and 19b inserted in the optical axis of said laser beam 2a, and the 
optical axis of laser beam 2b to adjust said laser beam 2a and the reflection factor fluctuation 
curve of 2b. 

[0042] Furthermore, it is not necessary to say that this laser beam 2a and the reflection factor 
fluctuation curve of 2b change by changing the wavelength of this laser beam 2a and 2b, the 
adjustable range of a reflection factor fluctuation curve becomes large by choosing suitably the 
wavelength of the laser beam which is the factor which changes a reflection factor fluctuation 
curve, and a polarization condition, and the much more optimal reflection factor fluctuation curve 
can be realized. 

[0043] Drawing 7 is the case where a laser beam is mixed up by the case where it is prepared in 
the location which showed the gestalt of the 4th operation and the sources 1a and 1b of 
luminescence separated with the gestalt of this 4th operation. 

[0044] Collimate lens 3a prepared corresponding to source of luminescence 1a and this source 
of luminescence 1a is prepared on the optical axis which crossed to the optical axis of the image 
formation lens 4 and which location [ an optical axis ] for example, intersects perpendicularly, it 
is reflected in the optical axis of said image formation lens 4, and parallel by reflecting mirror 
21 a, and laser beam 2a emitted from said source of luminescence 1a is led to said image 
formation lens 4. 

[0045] Source of luminescence 1b and collimate lens 3b are arranged similarly, it is reflected by 
reflecting mirror 21b and incidence of the laser beam 2b emitted from said source of 
luminescence lb is carried out to the optical axis of said image formation lens 4 on this image 
formation lens 4 at parallel. 

[0046] Laser beam 2a emitted from said sources 1a and 1b of luminescence with this image 
formation lens 4 and 2b are condensed by the irradiating point 1 8. 

[0047] What is necessary is just to arrange the light source 1 and a collimate lens 3 with the 
gestalt of implementation of the above 4th, on the radiation centering on the optical axis of said 
image formation lens 4, when the source 1 of luminescence is three or more. 
[0048] By changing the wavelength which said sources 1a and 1b of luminescence emit, or 
inserting [ members / 19a and 19b / polarization ] on this laser beam 2a and the optical axis of 
2b with the gestalt of this 4th operation, the same reflection factor fluctuation curve as the 
above-mentioned gestalt of operation is made, and the optimal reflection factor fluctuation curve 
can be realized. 

[0049] Drawing 8 shows the gestalt of the 5th operation and is the case where laser beam 2a 
and 2b are mixed like the gestalt of the 4th operation by the case where it is prepared in the 
location which the sources 1a and 1b of luminescence separated, with the gestalt of this 5th 
operation. 

[0050] The light source section 12 has 2 sets of sources 1a and 1b of luminescence deserted 
and prepared, and these sources 1a and lb of luminescence emit wavelength lambda 1 which is 
different while it is controllable in a luminescence condition, laser beam 2a of lambda 2, and 2b 
according to an individual. 

[0051] Laser beam 2a from said sources 1a and 1b of luminescence and 2b are made into the 
parallel flux of light with collimate lenses 3a and 3b according to an individual, respectively. A 
reflecting mirror 22 is arranged on the optical axis of said laser beam 2a, and the half mirror 23 is 
arranged in the intersection of the reflected light shaft of this reflecting mirror 22, and the 
optical axis of said collimate lens 3b. 

[0052] It is reflected by said reflecting mirror 22 and half mirror 23. said laser beam 2a agrees in 
laser beam 2b which penetrates this half mirror 23, and convergent radiotherapy is carried out to 
the irradiating point 18 of the substrate 5 on the optical axis of the image formation lens 4. 
[0053] By changing the wavelength which said sources 1a and l b of luminescence emit also in 
the gestalt of implementation of the above 5th, or inserting [ members / 19a and 19b / 
polarization ] on said laser beam 2a and the optical axis of 2b, the same reflection factor 
fluctuation curve as the above-mentioned gestalt of operation is made, and the optimal 
reflection factor fluctuation curve can be realized. 
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[0054] In addition, in the gestalt of the 5th operation, said reflecting mirror 22 and a half mirror 
23 may be omitted, convergent radiotherapy of the laser beam 2a from said source of 
luminescence 1a may be carried out to the point 18 irradiating [ direct ] by deviation optical 
member 14' and image formation lens 4\ and mixing of laser beam 2a and 2b may be performed 
at this irradiating point 18. In this case, since incident angles differ to said substrate 5 and a 
reflection property is influenced by the incident angle, this laser beam 2a and laser beam 2b can 
obtain a different reflection property by changing the optical path of said laser beam 2a and 2b. 
[0055] Drawing 9 shows an example of an optical-path change means. 

[0056] The insertion and detachment of reflecting mirrors 24b and 25b to one are enabled on the 
optical axis of said laser beam 2b on the optical axis of said laser beam 2a again at reflecting 
mirrors 24a and 25a. Where reflecting mirrors 24a and 25a and reflecting mirrors 24b and 25b are 
inserted Laser beam 2a is reflected by reflecting mirrors 24a and 25b. laser beam 2b is reflected 
in reflecting mirrors 24b and 25a, and an optical path is changed into the optical axis of laser 
beam 2a before modification by the optical axis of laser beam 2b before modification again, 
respectively. 

[0057] Drawin g 10 (A) and (B) show other examples of an optical-path change means. 
[0058] With these other optical-path change means, the sources 1a and lb of luminescence are 
made pivotable at one, and an optical path is changed by rotating 1 80 degrees of these sources 
1a and 1b of luminescence. 

[0059] Although two or more sources 1 of luminescence were arranged on the straight line with 
the gestalt of operation shown by drawing 5 , necessary train arrangement is carried out further 
and it is good also considering arrangement of two or more sources 1 of luminescence as the 
shape of a matrix. 

[0060] When it considers as the shape of a matrix, although not illustrated especially, adjustment 
of an irradiating point on the strength [ optical ] can be performed as the following. It explains 
with reference to drawing 5 . 

[0061] That is, about each train, wavelength is changed about the source 1 of luminescence, it 
inserts [ member / 1 9 / polarization ] further suitably, the reflection factor of each laser beam is 
compounded about eye the 1st train, and it considers as the condition that the reflection factor 
fluctuation curve which carried out the flat trapezoid configuration is obtained. Next, it considers 
as the condition that the same reflection factor fluctuation curve as eye the 1st train is obtained 
henceforth [ 2nd train ]. The optical axis of a collimate lens 3 established even if it corresponded 
to each source of luminescence is made parallel to the optical axis of the image formation lens 4. 

[0062] In this condition, the reflection factor fluctuation curve to which convergent radiotherapy 
of all the laser beams 2 will be carried out to the irradiating point 18, and they carried out the 
flat trapezoid configuration about each train is obtained, and the amount of dispersion reflected 
lights from which the optical reinforcement of each train will be added by the number of trains, 
and optical reinforcement is obtained increases further. 

[0063] Since detection precision improves by increasing exposure light reinforcement, when two 
or more sources 1 of luminescence are arranged in the shape of a matrix, while the stability over 
thickness fluctuation of the inspection precision of surface-analysis equipment improves, 
improvement in inspection precision is also obtained. 

[0064] Furthermore, it is effective also to the case where alone sufficient quantity of light is not 
obtained, like a blue laser diode in a laser beam 2. 

[0065] In addition, the array of the laser beam 2 which has more than one may have the shape 
not only of the shape of a matrix but a circle, or may be other arrays. What is necessary is just 
to adjust the wavelength of each source of luminescence, a polarization condition, and optical 
reinforcement to the appearance from which a flat reflection factor fluctuation curve is obtained 
in short. 
[0066] 

[Effect of the Invention] In the surface-analysis equipment which irradiates a laser beam on a 
substrate front face according to this invention as stated above, detects the dispersion reflected 
light of this laser beam, and detects a foreign matter Since the exposure optical system which 
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the light source section has two or more sources of luminescence, and irradiates the laser beam 
from each source of luminescence in the condition that the reflection properties on the front 
face of a substrate differ on a substrate front face is provided The effectiveness which was 
[ attain / a highly precise inspection by which the dispersion reflected light stopped easily being 
able to receive effect in the membrane type on the front face of a substrate and thickness, and 
was stabilized ] excellent is demonstrated. 



[Translation done.] 
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